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PROBLEM TO BE SOLVED: To ensure proper driving control 
for a vehicle and output AC100 V, using electric power from a 
secondary battery. 

SOLUTION: Based on the conditions of an AC100 V inverter, a 
vehicle control system and an AC receptacle 50, and the 
conditions of a battery which performs voltage exchange with a 
driving motor, represented by temperature, terminal-to-terminal 
voltage, and remaining capacity SOC, it is determined whether 
AC100 V output by the AC100 V inverter is stopped (S100 to 
S109, S114). Charging and discharging conditions are decided, 
based on the conditions such as the charging and discharging 
current of the battery, thus restricting the AC100 V output by 
the AC100 V inverter (S108, S1 10, S1 16). The restriction or 
stop permits proper driving of a motor 26 to be controlled by 
electric poser from the battery, thereby ensuring proper driving 
control for the vehicle and outputting AC100 V, using the 
electric power from the battery. 
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* NOTICES * 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] The electric-power-system control unit of an automobile equipped with a power-conversion 
means are the electric-power-system control unit which controls the electric power system of an automobile 
which carried the rechargeable battery in which charge and discharge are possible, and change the power 
from said rechargeable battery into predetermined alternating current power, a condition detection means 
detect the condition of said rechargeable battery, and a power-conversion limit means restrict conversion of 
the power by said power-conversion means based on the condition of the this detected rechargeable battery. 
[Claim 2] Said condition detection means is the electric-power-system control unit of the automobile 
according to claim 1 which is a means to detect at least one of the remaining capacity of said rechargeable 
battery, temperature, the electrical potential difference between terminals, a charge and discharge current, 
and the amounts of charge-and-discharge addition as a condition of said rechargeable battery. 
[Claim 3] Said power conversion limit means is the electric-power-system control unit of the automobile 
according to claim 1 or 2 which is a means to add a limit to conversion of the power by said power 
conversion means to at least one of power, maximum current, and heating protection laying temperature. 
[Claim 4] The electric-power-system control unit of an automobile equipped with a power-conversion 
means are the electric-power-system control unit which controls the electric power system of an automobile 
which carried the rechargeable battery in which charge and discharge are possible, and change the power 
from said rechargeable battery into predetermined alternating current power, a condition detection means 
detect the condition of the electric power system from said rechargeable battery to an alternating current 
outgoing end, and a power-conversion limit means restrict conversion of the power by said power- 
conversion means based on the condition of the this detected electric power system. 
[Claim 5] Said power conversion limit means is the electric-power-system control unit of the automobile 
according to claim 4 which is a means to add a limit to conversion of the power by said power conversion 
means to at least one of power, maximum current, and overheat-protection laying temperature. 
[Claim 6] It is the electric-power-system control unit of the automobile which is the electric-power-system 
control unit of an automobile according to claim 4 or 5, and is a means by which have an abnormality 
judging means in an outgoing end to judge the abnormalities of said alternating current outgoing end, and 
said power conversion limit means suspends conversion of the power by said power conversion means when 
the abnormalities of an alternating current outgoing end are judged by this abnormality judging means in an 
outgoing end. 

[Claim 7] Said abnormality judging means in an outgoing end is the phase contrast of the electrical potential 
difference between terminals of said alternating current outgoing end, a current, and a this electrical 
potential difference between terminals and this current, and the electric-power-system control unit of the 
automobile according to claim 6 which is a means to judge the abnormalities of an alternating current 
outgoing end based on at least one of temperature. 

[Claim 8] The abnormalities of said alternating current outgoing end are the electric-power-system control 
units of the automobile according to claim 6 or 7 which is the short circuit of the output terminal in said 
alternating current outgoing end. 

[Claim 9] It is the electric-power-system control unit of the automobile which is a means to restrict 
conversion of the power by this power conversion means based on the judgment result of the abnormalities 
of said power conversion means have claim 1 thru/or an abnormality judging means to be the electric- 
power-system control unit of the automobile of a publication 8 either, and to judge the abnormalities of said 
power conversion means, and according [ said power conversion limit means ] to said abnormality judging 
means. 
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[Claim 1 0] Said power conversion limit means is the electric-power-system control unit of the automobile 
according to claim 9 which is a means to suspend conversion of the power by this power conversion means 
when the abnormalities of said power conversion means are judged by said abnormality judging means. 
[Claim 1 1] It is the electric-power- system control unit of the automobile which is a means to have claim 1 
thru/or a power busy condition detection means to be the electric-power-system control unit of the 
automobile of a publication 10 either, and to detect the busy condition of said predetermined alternating 
current power, and to restrict conversion of the power by said power conversion means based on the busy 
condition of said predetermined alternating current power by which said power conversion limit means was 
detected with said power busy condition detection means. 

[Claim 12] The electric-power-system control unit of an automobile equipped with a power-conversion 
means are the electric-power-system control unit which carries the rechargeable battery in which charge and 
discharge are possible, and controls the electric power system of the automobile it can run using the power 
from this rechargeable battery, and change the power from said rechargeable battery into predetermined 
alternating current power, a condition detection means detect the run state of said automobile, and a power- 
conversion limit means restrict conversion of the power by said power-conversion means based on the this 
detected run state. 

[Claim 13] Said condition detection means is the electric-power- system control unit of the automobile 
according to claim 1 2 which is a means to detect the existence of transit of said automobile. 
[Claim 14] Said condition detection means is the electric-power- system control unit of the automobile 
according to claim 1 3 which is a means by which the operating state of the vehicle speed or a parking brake 
detects the existence of transit of said automobile. 

[Claim 15] Said power conversion limit means is the electric-power-system control unit of the automobile 
according to claim 1 2 or 1 3 which is a means to add a limit to conversion of the power by said power 
conversion means to at least one of power, maximum current, and heating protection laying temperature. 
[Claim 16] There is no claim 1 which is one power of AC 100 V, AC1 15 V, AC220V, and AC230V, and said 
predetermined alternating current power is the electric-power-system control unit of the automobile of a 
publication 1 5 either. 

[Claim 17] There is no claim 1 which is the cell which can supply the power of an electrical potential 
difference higher than the actual value of said predetermined alternating current power, and said 
rechargeable battery is the electric-power-system control unit of the automobile of a publication 1 6 either. 
[Claim 1 8] It is the electric-power-system control unit of the automobile which is the electric-power-system 
control unit of an automobile according to claim 17, and is the cell by which said automobile is equipped 
with the motor for transit, and said rechargeable battery supplies power to said motor. 
[Claim 19] It is the automobile which is an automobile equipped with the drive control means which carries 
out drive control of the internal combustion engine and/or motor as a source of power, and are claim 1 
thru/or a means to be equipped with the electric-power-system control unit of the automobile of a 
publication 17 either, and to control said power conversion means while said drive control means serves as 
said power conversion limit means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electric-power-system control unit which controls the 
electric power system of an automobile which carried the automobile equipped with the drive control means 
which carries out drive control of the internal combustion engine and motor as a source of power, and the 
rechargeable battery in which charge and discharge are possible in detail about an automobile and its 
electric-power-system control unit. 
[0002] 

[Description of the Prior Art] Conventionally, what transforms into AC100V power the power from the 
rechargeable battery which performs the exchange of the generator motor for a drive and power carried in 
the hybrid car as an electric-power-system control device of this kind of automobile, and is supplied to a 
plug socket is proposed (for example, JP,9-56007,A etc.). With this equipment, while changing the direct 
current power from a rechargeable battery into AC100V power and supplying a plug socket with an inverter, 
when a plug socket is connected to a source power supply, AC100V power from a source power supply can 
be changed into direct current power, and a rechargeable battery can be charged. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the electric-power-system control device of such an 
automobile, since neither the condition of a rechargeable battery nor the condition of a car is taken into 
consideration about control of the inverter which changes the direct current power from a rechargeable 
battery into AC100V power, overdischarge of the rechargeable battery is carried out, or the case where drive 
control of a car cannot be performed good is produced. 

[0004] The electric-power-system control unit of the automobile of this invention sets to restrict conversion 
to the predetermined alternating current power of the power from a rechargeable battery more proper 
according to the condition of a rechargeable battery to one of the purposes. Moreover, the electric-power- 
system control unit of the automobile of this invention sets to restrict conversion to the predetermined 
alternating current power of the power from a rechargeable battery more proper according to the busy 
condition of predetermined alternating current power to one of the purposes. The automobile of this 
invention aims at performing conversion to the predetermined alternating current power of the power from a 
rechargeable battery, after securing good drive control of a car. 
[0005] 

[The means for solving a technical problem, and its operation and effectiveness] The automobile and its 
electric-power-system control unit of this invention took the following means, in order to attain a part of 
above-mentioned purpose [ at least ]. 

[0006] The electric-power-system control unit of the 1 st automobile of this invention is the electric-power- 
system control unit which controls the electric power system of an automobile which carried the 
rechargeable battery in which charge and discharge are possible, and makes it a summary to have a power- 
conversion means change the power from said rechargeable battery into predetermined alternating current 
power, a condition detection means detect the condition of said rechargeable battery, and a power- 
conversion limit means restrict conversion of the power by said power-conversion means based on the 
condition of the this detected rechargeable battery. 

[0007] In the electric-power-system control unit of the 1st automobile of this this invention, since 
conversion to the predetermined alternating current power of the power from the rechargeable battery by the 
power conversion means is restricted based on the condition of a rechargeable battery, a rechargeable 
battery can be maintained at a good condition. Consequently, a drive and its control of the electrical 
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machinery and apparatus for mount which receives supply of the power from a rechargeable battery are 
securable. 

[0008] In the electric-power-system control unit of the 1 st automobile of such this invention, said condition 
detection means shall be a means to detect at least one of the remaining capacity of said rechargeable 
battery, temperature, the electrical potential difference between terminals, a charge and discharge current, 
and the amounts of charge- and-discharge addition as a condition of said rechargeable battery. 
[0009] Moreover, in the electric-power-system control unit of the 1st automobile of this invention, said 
power conversion limit means shall be a means to add a limit to conversion of the power by said power 
conversion means to at least one of power, maximum current, and overheat-protection laying temperature. 
[0010] The electric-power-system control unit of the 2nd automobile of this invention A power conversion 
means to be the electric-power- system control unit which controls the electric power system of an 
automobile which carried the rechargeable battery in which charge and discharge are possible, and to change 
the power from said rechargeable battery into predetermined alternating current power, Let it be a summary 
to have a condition detection means to detect the condition of the electric power system from said 
rechargeable battery to an alternating current outgoing end, and a power conversion limit means to restrict 
conversion of the power by said power conversion means based on the condition of the this detected electric 
power system. 

[001 1] In the electric-power-system control unit of the 2nd automobile of this this invention, since 
conversion to the predetermined alternating current power of the power from the rechargeable battery by the 
power conversion means is restricted based on the condition of the electric power system from a 
rechargeable battery to an alternating current outgoing end, from a rechargeable battery to an alternating 
current outgoing end can be maintained at a good condition. Consequently, a drive and its control of the 
electrical machinery and apparatus for mount which receives supply of the power from a rechargeable 

battery are securable. . 
[0012] In the electric-power-system control unit of the 2nd automobile of such this invention, said power 
conversion limit means shall be a means to add a limit to conversion of the power by said power conversion 
means to at least one of power, maximum current, and overheat-protection laying temperature. 
[0013] Moreover in the electric-power-system control unit of the 2nd automobile of this invention, it shall 
have an abnormality judging means in an outgoing end to judge the abnormalities of said alternating current 
outgoing end, and said power conversion limit means shall be a means to suspend conversion of the power 
by said power conversion means, when the abnormalities of an alternating current outgomg end are judged 
by this abnormality judging means in an outgoing end. In the electric-power-system control unit of ihc 2nd 
automobile of this invention of this mode, said abnormality judging means in an outgoing end shall be a 
means to judge the abnormalities of an alternating current outgoing end based on at least one of the phase 
contrast of the electrical potential difference between terminals of said alternating current outgoing end, a 
current, and a this electrical potential difference between terminals and this current, and temperature. 
Moreover, in the electric-power-system control unit of the 2nd automobile of this invention of a mode 
equipped with the abnormality judging means in an outgoing end, the abnormalities of said alternating 
current outgoing end shall be the short circuits of the output terminal in said alternating current outgomg 

[0014] Moreover, in the electric-power-system control unit of the 1st or 2nd automobile of this invention, it 
shall have an abnormality judging means to judge the abnormalities of said power conversion means, and 
said power conversion limit means shall be a means to restrict conversion of the power by this power 
conversion means based on the judgment result of the abnormalities of said power conversion means by said 
abnormality judging means. In the electric-power-system control unit of the 1st or 2nd automobile of this 
invention of this mode, said power conversion limit means shall be a means to suspend conversion of the 
power by this power conversion means, when the abnormalities of said power conversion means are judged 
by said abnormality judging means. . 
[0015] Furthermore, in the electric-power-system control unit of the 1st or 2nd automobile of this invention, 
it shall have a power busy condition detection means to detect the busy condition of said predetermined 
alternating current power, and said power conversion limit means shall be a means to restrict conversion of 
the power by said power conversion means based on the busy condition of said predetermined alternating 
current power detected by said power busy condition detection means. If it carries out like this, malfunction 
of the electrical machinery and apparatus which is using predetermined alternating current power by limit of 
conversion of power etc. can be inhibited. 

[0016] The electric-power-system control unit of the 3rd automobile of this invention A power conversion 
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means to carry the rechargeable battery in which charge and discharge are possible, to be the electric-power- 
system control unit of the automobile it can run, and to change the power from said rechargeable battery into 
predetermined alternating current power using the power from this rechargeable battery, Let it be a summary 
to have a condition detection means to detect the run state of said automobile, and a power conversion limit 
means to restrict conversion of the power by said power conversion means based on the run state of the this 
detected automobile. 

[0017] In the electric-power-system control unit of the 3rd automobile of this this invention, since 
conversion to the predetermined alternating current power of a power conversion means is restricted based 
on the run state of an automobile, in response to supply of the power from a rechargeable battery, the run 
state of the automobile it can run is maintainable good. 

[0018] In the electric-power-system control unit of the 3rd automobile of such this invention, said condition 
detection means shall be a means to detect the existence of transit of said automobile. In the electric-power- 
system control device of the 3rd automobile of this invention of this mode, said condition detection means 
shall be a means by which the operating state of the vehicle speed or a parking brake detects the existence of 
transit of said automobile. 

[0019] Moreover, in the electric-power-system control unit of the 3rd automobile of this invention, said 
power conversion limit means shall be a means to add a limit to power, maximum current, and heating 
protection laying temperature to conversion of the power by said power conversion means at least one. 
[0020] Or in the electric-power-system control unit of the 1st, 2nd, or 3rd automobile of this invention, said 
predetermined alternating current power shall be one power of AC100V, AC1 15V, AC220V, and AC230V. 
[0021] Moreover, in the electric-power-system control unit of the 1st, 2nd, or 3rd automobile of this 
invention, said rechargeable battery shall be a cell which can supply the power of an electrical potential 
difference higher than the actual value of said predetermined alternating current power. In the electric- 
power-system control unit of the 1st or 2nd automobile of this invention of this mode, said automobile shall 
be equipped with the motor for transit, and said rechargeable battery shall be a cell which supplies power to 

said motor. . 
[0022] The automobile of this invention is an automobile equipped with the drive control means which 
carries out drive control of the internal combustion engine and/or motor as a source of power, and while you 
have the electric-power-system control unit of the 1st, 2nd, or 3rd automobile of one this invention of each 
mode and said drive control means serves as said power conversion limit means, let it be a summary to be a 
means to control said power conversion means. m 
[0023] Since a power conversion means is controlled while the drive control means which carries out drive 
control of the internal combustion engine and motor as a source of power serves as the power conversion 
limit means of an electric-power-system control unit, according to the condition of an automobile, 
conversion to the predetermined alternating current power of the power from the rechargeable battery by the 
power conversion means is controllable by the automobile of this this invention. Consequently, a drive and 
its control of the electrical machinery and apparatus for mount of the motor which receives supply of the 
power from a rechargeable battery can be secured more proper. 
[0024] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained using an 
example. Drawing 1 is the block diagram showing the outline of the configuration of the hybrid car 20 
which is one example of this invention. The hybrid car 20 of an example is put into operation with Starter 
motor 24 by which drive control is carried out with the starter inverter 22 so that it may illustrate. The 
electronic control unit for engines The engine 28 in which an operation control is carried out by 26, (It is 
hereafter called Engine ECU) The motor 34 for a front drive by which carrier connection is made at the 
epicyclic gear 30 by which sun gear connection was made with the output shaft of an engine 28, and drive 
control is carried out with the front drive inverter 32, CVT36 which is connected to a ring wheel through Bl 
clutch and C2 clutch, carries out stepless gear change of the rotational frequency of an input shaft, and is 
outputted to the revolving shaft of a front wheel 12 while connecting with the carrier of an epicyclic gear 30 
through CI clutch, The oil pump 42 which drives by the rotation drive of the oil-pump motor 40 by which 
drive control is carried out with the oil-pump inverter 38, and supplies lubrication oil to CVT36, The rear 
drive motor 46 which drive control is carried out with the rear drive inverter 44, and outputs torque to the 
revolving shaft of a rear wheel 14, It connects with each inverters 22, 32, 38, and 44. The electronic control 
unit for dc-batteries AC100V inverter 52 which transforms into AC100V power the power from the dc- 
battery 48 managed by 47, and is supplied to the AC plug socket 50, (It is hereafter called Dc-battery ECU) 
DC-DC converter 56 which carries out low-battery direct-current power conversion of the power from a dc- 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/27/2006 



JP,2002-374604,A [DETAILED DESCRIPTION] 



Page 4 of 7 



battery 48, and is supplied to 12V dc-battery 54 for an auxiliary machinery drive, The steering angle from 
the wheel speed and the rudder angle sensor 60 from the wheel speed sensor 58, and the electronic control 
unit 64 for brakes which performs slip control and brake control based on the acceleration from an 
acceleration sensor 62 (henceforth Brake ECU), It has the electronic control unit 70 for hybrids (henceforth 
HVECU) which controls the hybrid car 20 whole. 

[0025] The dc-battery 48 is constituted as a group cell which connected to the serial two or more cells in 
which charges and discharges, such as a lithium ion battery and a nickel hydoride battery, are possible, and 
was made into electrical potential differences (for example, 200V, 400V, etc.) higher than 100V, and 
supplies power to the motor 34 for a front drive and the rear drive motor 46 for transit. 
[0026] Although AC100V inverter 52 is not illustrated, while it performs switching control of the inverter 
circuit and four transistors which consist of four transistors and four diodes, the inverter control circuit 
which detects the abnormalities of an inverter circuit is constituted as main configurations, and it changes 
the direct current power from a dc-battery 48 into commercial power and AC100V same power. 
[0027] HVECU70 is constituted as a microprocessor centering on CPU72, and is equipped with ROM74 
which memorized the processing program, RAM76 which memorizes data temporarily, input/output port 
(not shown), and a communication link port (not shown). This HVECU70 is communicating through an 
engine ECU 26, a dc-battery ECU 47, and a brake ECU 64 and a communication link port, and the operation 
control of the engine 28 with an engine ECU 26 is made based on the output command of the engine 28 
outputted towards an engine ECU 26. Moreover, HVECU70 can input remaining capacity SOC, the amount 
Q of charge-and-discharge addition, etc. which are calculated with a dc-battery ECU 47 based on the 
electrical potential difference Vb between terminals and charge and discharge current i of a dc-battery 48 
from a dc-battery ECU 47 while inputting the temperature Tb of the dc-battery 48 detected by the charge 
and discharge current i and temperature sensor 84 of the dc-battery 48 detected by the electrical potential 
difference Vb between terminals and ammeter 82 of the dc-battery 48 detected by the voltmeter 80 from a 
dc-battery ECU 47. The accelerator opening from the position of the shift lever from the power consumption 
P and the shift position sensor 88 of AC100V power detected by the abnormality judging signal and 
wattmeter 86 from an inverter control circuit of AC100V inverter 52 and the accelerator opening sensor 90 
etc. is inputted into the input port of HVECU70. Moreover, as shown in drawing 2 , the temperature To 
(temperature of an output terminal, wiring, etc.) of the AC plug socket 50 detected by Current Io and the 
temperature sensor 100 which flow to each output terminal of the AC plug socket 50 detected by the 
electrical potential difference Vo and ammeters 96 and 98 between the output terminals of the AC plug 
socket 50 as an outgoing end of AC100V power detected by the voltmeter 94 etc. is inputted into the input 
port of HVECU70. From the output port of HVECU70, the control signal to the inverter control circuit of 
AC100V inverter 52, the lighting signal to a warning lamp 92, etc. are outputted. 
[0028] In addition, although an engine ECU 26, a dc-battery ECU 47, and a brake ECU 64 are not 
illustrated, it is constituted as a microprocessor centering on CPU like HVECU70. 
[0029] Next, control of the hybrid car 20 of the example constituted in this way, especially the output 
control of AC 100 V power are explained. Drawing 3 is a flow chart which shows an example of the AC100V 
output-control routine performed by HVECU70 of the hybrid car 20 of an example. This routine is 
repeatedly performed for every predetermined time from from, when initiation directions of conversion of 
the power by AC100V inverter 52 are made. 

[0030] If an AC100V output-control routine is performed, first, CPU72 of HVECU70 of an example will 
input the condition of AC 100 V inverter 52 or a car control system (step SI 00), and will judge whether 
AC100V inverter 52 and a car control system are normal (step S102). The input of the condition of AC100V 
inverter 52 is specifically an input of the abnormality judging signal from the inverter control circuit of 
AC100V inverter 52, and the input of the condition of a car control system is an input by the engine ECU 
26, the dc-battery 48, and the signal inputted into direct HVECU70 from the input and each device of a 
control state of each device by the communication link with a brake ECU 64. If judged with AC100V 
inverter 52 and a car control system being normal, the condition of a dc-battery 48 will be inputted (step 
SI 04), and it will judge whether the condition of a dc-battery 48 is good (step SI 06). As a condition of a dc- 
battery 48, the temperature Tb of a dc-battery 48, the electrical potential difference Vb between terminals, 
remaining capacity SOC, etc. correspond, for example. The judgment of whether a judgment and remaining 
capacity SOC of whether to be in the good temperature requirement where the temperature Tb of a dc- 
battery 48 is set up with a threshold Tl and a threshold T2 are in good SOC within the limits beyond 
threshold SI, the judgment of whether the electrical potential difference Vb between terminals is in good 
electrical-potential-difference within the limits beyond a threshold Vr, etc. perform the judgment of the 
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condition of a dc-battery 48. In addition, in the example, the good temperature requirement of the 
temperature Tb of a dc-battery 48, the good SOC range of remaining capacity SOC, and the good electrical- 
potential-difference range of the electrical potential difference Vb between terminals are set up as range 
which can carry out drive control of Starter motor 24, the motor 34 for a front drive, the rear drive motor 46, 
etc. good with the power from a dc-battery 48. 

[003 1] If it judges that the condition of a dc-battery 48 is good, the condition of the AC plug socket 50 will 
be inputted (step SI 07), and it will judge whether the condition of the AC plug socket 50 is normal (step 
SI 08). As a condition of the AC plug socket 50, the temperature To from the phase contrast phi and the 
temperature sensor 100 of Current Io, and the electrical potential difference Vo and Current io which flow 
from the electrical potential difference Vo and ammeters 96 and 98 between the output terminals from a 
voltmeter 94, for example to each output terminal etc. corresponds. In addition, ammeters 96 and 98 are 
good also as what prepares only either. As a judgment with the normal condition of the AC plug socket 50 
For example, the judgment of whether the actual value of the judgment of whether the actual value of the 
electrical potential difference Vo between output terminals is in normal electrical-potential-difference within 
the limits beyond a threshold Vor or the current Io of each output terminal is in normal current within the 
limits below a threshold lor, The judgment of whether rise temperature deltaTo (rise temperature in 
predetermined time) of the temperature To of the AC plug socket 50 is in the normal rise temperature 
requirement below threshold deltaTor, The judgment of whether the phase contrast phi of an electrical 
potential difference Vo and Current Io is in normal phase contrast within the limits more than threshold phir 
etc. performs. Abnormalities are judged when there are no one or more of each [ these ] item (the actual 
value of an electrical potential difference Vo, the actual value of Current Io, phase contrast phi, rise 
temperature deltaTo) into a normal range. When the short circuit has arisen between the output terminals of 
the AC plug socket 50 as abnormalities of the AC plug socket 50, this The actual value of the current Io 
detected by ammeters 96 and 98 while the actual value of the electrical potential difference Vo between 
terminals detected by the voltmeter 94 becomes small becomes large. It is based on rise temperature deltaTo 
of the temperature To detected with a thermometer 100 becoming large. When the short circuit has arisen in 
the capacitor and reactor which constitute the noise filter for removing the noise (high frequency 
component) of AC100V electrical potential difference supplied to the AC plug socket 50, it is based on the 
phase contrast of an electrical potential difference Vo and Current Io becoming small. In addition, a 
threshold Vor, a threshold lor, a threshold Tor, and the concrete value of a threshold phi are set up as a value 
which has a possibility that fault may arise in actuation of a possibility of spoiling the safety of use of the 
electrical machinery and apparatus connected to the AC plug socket 50 by the abnormalities of the AC plug 
socket 50, or a car control system. Moreover, calculation of the phase contrast of an electrical potential 
difference Vo and Current Io can be performed by comparing Current Io and the electrical potential 
difference Vo which were changed into the PWM wave, after changing Current Io into the same PWM wave 
as an electrical potential difference Vo. 

[0032] If judged with the condition of the AC plug socket 50 being normal, the charge-and-discharge 
condition of a dc-battery 48 will be inputted (step S 1 09), and it will judge whether the charge-and-discharge 
condition of a dc-battery 48 is good (step SI 10). As a charge-and-discharge condition of a dc-battery 48, a 
charge and discharge current i, the amount Q of charge-and-discharge addition, etc. correspond, for 
example. The judgment of whether the judgment of whether to be in good current within the limits to which 
a charge and discharge current i is set by a threshold il and threshold i2, and the amount Q of charge-and- 
discharge addition are in amount within the limits of good addition beyond a threshold Qr etc. performs the 
judgment of the charge-and-discharge condition of a dc-battery 48. In the example, the good current range 
of a charge and discharge current i and the amount range of good addition of the amount Q of charge-and- 
discharge addition are set up as range which can carry out drive control of Starter motor 24, the motor 34 for 
a front drive, the rear drive motor 46, etc. good with the power from a dc-battery 48. 

[0033] If it judges that the charge-and-discharge condition of a dc-battery 48 is good, AC100V inverter 52 
will output the control signal of the purport which performs the usual output control to the inverter control 
circuit of AC 100 V inverter 52 (step SI 12), and will end this routine. AC100V power is supplied to the AC 
plug socket 50 by this, and the electrical machinery and apparatus connected to the AC plug socket 50 can 
be operated. 

[0034] Judge that the condition of AC100V inverter 52 or a car control system is unusual at step SI 02, or 
When it judges that the condition of a dc-battery 48 is not good at step S 1 06 or judges that the condition of 
the AC plug socket 50 is unusual at step S 1 08 When abnormalities have arisen in the car control system, by 
HVECU70 When abnormalities have arisen in AC100V inverter 52, by HVECU70 or AC100V inverter 52 
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the very thing, conversion of the power by AC100V inverter 52 is suspended (step SI 14), and this routine is 
ended. Thereby, the discharge in the condition of being neither conversion of the power at the time of the 
abnormalities of AC 100 V inverter 52, a car control system, and the AC plug socket 50 nor the fitness of a 
dc-battery 48 is avoidable. 

[0035] When it does not judge that the charge-and-discharge condition of a dc-battery 48 is good at step 
SI 10, AC100V load limitation processing in which AC100V output is restricted is performed (step SI 16), 
and this routine is ended. AC100V load limitation processing is performed by the AC100V load limitation 
control routine illustrated to drawing 4 . AC100V load limitation processing reads the power consumption P 
of the electrical machinery and apparatus connected to the AC plug socket 50 detected by the wattmeter 86 
(step SI 20), and restricts AC100V output by AC100V inverter 52 based on the restriction level which set up 
and (step SI 22) set up the restriction level based on the read power consumption P (step SI 24). For 
example, the power consumption P performs a setup of a restriction level, when the larger time sets up so 
that a restriction level may become large. A limit of AC100V output is performed by setting up a supply 
voltage small, setting up maximum current low, or setting up overheat-protection laying temperature low 
etc. 

[0036] According to the hybrid car 20 of an example explained above, since AC100V output by AC100V 
inverter 52 is suspended based on the condition of AC100V inverter 52 or a car control system, AC100V 
inverter 52, conversion of the power at the time of the abnormalities of a car control system, etc. are 
avoidable. Moreover, according to the hybrid car 20 of an example, since AC100V output is suspended 
when abnormalities arise to the AC plug socket 50, conversion of the power at the time of the abnormalities 
of the AC plug socket 50 etc. can be avoided, and the safety at the time of using the electrical machinery and 
apparatus connected to the AC plug socket 50 can be secured. Moreover, according to the hybrid car 20 of 
an example, since AC100V output by AC100V inverter 52 is suspended based on the condition of a dc- 
battery 48, the overdischarge of a dc-battery 48 and the discharge in an abnormal condition are avoidable. 
And since the good temperature requirement of the temperature Tb of a dc-battery 48, the good SOC range 
of remaining capacity SOC, and the good electrical-potential-difference range of the electrical potential 
difference Vb between terminals are set up as range which can carry out drive control of Starter motor 24, 
the motor 34 for a front drive, the rear drive motor 46, etc. good with the power from a dc-battery 48, they 
do not spoil drive control of a hybrid car 20. Furthermore, according to the hybrid car 20 of an example, 
since AC100V output is restricted based on the power consumption P of the electrical machinery and 
apparatus connected to the AC plug socket 50 while opting for a limit of AC100V output based on the 
charge-and-discharge condition of a dc-battery 48, drive control of a hybrid car 20 cannot be spoiled and 
power required for the electrical machinery and apparatus by AC100V inverter 52 can be changed. 
[0037] Moreover, in the hybrid car 20 of an example, since HVECU70 which controls the hybrid car 20 
whole performs control of conversion of the power of AC100V inverter 52, especially a limit and halt of an 
output, after securing good drive control of a hybrid car 20, AC100V output can be performed. 
[0038] Although a restriction level shall be set up based on the power consumption P of the electrical 
machinery and apparatus connected to the AC plug socket 50 and AC100V output shall be restricted in the 
hybrid car 20 of an example when the charge-and-discharge condition of a dc-battery 48 is not good, it is 
good also as what is restricted uniformly irrespective of the power consumption P of the electrical 
machinery and apparatus connected to the AC plug socket 50. Moreover, although AC100V output shall be 
restricted in the hybrid car 20 of an example when the charge-and-discharge condition of a dc-battery 48 is 
not good, it is good also as what suspends AC100V output. 

[0039] In the example With the power from an engine 28, the power from the motor 34 for a front drive, and 
the power from the rear drive motor 46 Although explained as the limit at the time of outputting AC100V 
using the power from the dc-battery 48 which performs an exchange of the motor 34 for a front drive, the 
rear drive motor 46, etc. in the hybrid car to drive, and power, or control of a halt It is good also as what is 
applied to the limit at the time of outputting AC100V using the power from the dc-battery which was carried 
in the automobile which is not restricted to the automobile of a hybrid mold but is equipped with the engine 
as a source of power, or either of the motors, and in which charge and discharge are possible, or control of a 
halt. 

[0040] Next, the hybrid car 120 of the 2nd example of this invention is explained. The hybrid car 120 of the 
2nd example is carrying out the same configuration as the hybrid car 20 of an example except for the point 
that control of AC100V output in HVECU70 differs. Therefore, the sign same about the same part as the 
hybrid car 20 of an example is attached, and the explanation is omitted. Drawing 5 is a flow chart which 
shows an example of the AC100V output-control routine performed by HVECU70 of the hybrid car 120 of 
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the 2nd example. This routine is repeatedly performed for every predetermined time from from, when 
initiation directions of power conversion by AC100V inverter 52 are made. 

[0041] Activation of an AC100V output-control routine judges whether first, CPU72 of HVECU70 inputted 
the run state of a hybrid car 120, i.e., a vehicle, (step S200), and the vehicle has stopped it (step S202). The 
input of the run state of a vehicle is performed by inputting the condition signal from the PKB sensor 59 
which detects the operating state of the wheel speed from the wheel speed sensor 58, or a parking brake 
(PKB) etc. When the vehicle had stopped and it is judged as a result of a judgment (for example, when the 
case where wheel speed is zero, and a parking brake are operating states), AC100V inverter 52 outputs the 
control signal of the purport which performs the usual output control to the inverter control circuit of 
AC100V inverter 52 (step S204), and ends this routine. Thereby, AC100V power is supplied to the AC plug 
socket 50, and the electrical machinery and apparatus connected to the AC plug socket 50 can be operated. 
On the other hand, when judged with the vehicle running, AC100V load limitation processing in which 
AC100V output is restricted is performed, and this (step S206) routine is ended. AC100V output-control 
processing is performed by the same processing as the routine of above-mentioned drawing 4 . Here, 
restricting AC100V output, while the vehicle is running is based on that there is a case where it becomes 
impossible to secure power required for the drive of the motor 34 for a front drive or the motor 46 for a rear 
drive from a dc-battery 48, if AC100V inverter 52 performs the usual output during the vehicle transit to 
which many accumulation-of-electricity power of a dc-battery 48 may be consumed. 
[0042] According to the hybrid car 120 of the 2nd example explained above, since AC100V output by 
AC100V inverter 52 is restricted based on the run state of a hybrid car 120, too much power conversion of 
AC100V inverter 52 under vehicle transit to which many power of a dc-battery 48 may be consumed can be 
avoided, and power required for the drive of the motor 34 for a front drive or the motor 46 for a rear drive 
can be secured. Consequently, the performance-traverse ability of a vehicle can fully be demonstrated. 
Moreover, since HVECU70 which controls the hybrid car 120 whole performs control of conversion of the 
power of AC100V inverter 52, especially a limit of an output, after securing good drive control of a hybrid 
car 120, AC100V output can be performed. 

[0043] While the vehicle is running, the output of AC100V inverter 52 shall be restricted, but the hybrid car 
120 of the 2nd example is available also as what restricts the output of AC100V inverter 52, when it is 
expected that much power is consumed from a dc-battery 48, while the time of the run state of other 
vehicles, for example, a vehicle, running the slope and the vehicle are accelerating more than fixed. 
[0044] In the hybrid car 120 of the 2nd example With the power from an engine 28, the power from the 
motor 34 for a front drive, and the power from the motor 46 for a rear drive Although explained as a limit at 
the time of outputting AC100V using the power from the dc-battery 48 which performs an exchange of the 
motor 34 for a front drive, the motor 46 for a rear drive, etc. in the hybrid car to drive, and power The 
automobile of the hybrid mold of others which are equipped with an engine and a motor as a source of 
power, It is good also as what is applied as a limit at the time of outputting AC100V using the power from 
the dc-battery which performs an exchange of the motor in the automobile equipped with a motor as a 
source of power, etc. and power, and in which charge and discharge are possible. 
[0045] As mentioned above, although the gestalt of operation of this invention was explained using the 
example, as for this invention, it is needless to say that it can carry out with the gestalt which becomes 
various within limits which are not limited to such an example at all and do not deviate from the summary of 
this invention. 
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